Introduction {#sec1}
============

The use of pesticides and their designing has increased with great pace pertaining to increased global food demands as well as genetical modifications leading to resistance development in various pest species. Pyrethroid pesticides, covering of a large part of the world insecticide market, are an integral part of eradication programs and find their use both in domestic and large scale field purposes (Bian *et al*., [@cit0005]; Bhalli *et al*., [@cit0001]; Bhushan *et al*., [@cit0002]; [@cit0003], Saxena & Gaur, [@cit0012]). Pyrethroids are considered comparatively safe pesticides and therefore many new synthetic analogues have been added to the market. Contrary to their broad spectrum of use due to their low photostability and non-target toxicity, they can disturb various ecological balances existing on this planet (Rana *et al*., [@cit0011]; Bhushan *et al*., [@cit0003]; Pande *et al*., [@cit0010], Saxena & Gaur, [@cit0012]; Saxena & Bhushan, [@cit0013]). We have therefore evaluated and compared hepatocytic toxicity of two broadly used types pyrethroid pesticides, *i.e.* cypermethrin and beta-cyfluthrin, focusing on giant cell formation if any, through histological analysis. Beta-cyfluthrin was found to be designed from cypermethrin by introduction of a fluorine atom at position 4 of the phenyl ring in its structure ([Figures 1](#f0001){ref-type="fig"} and [2](#f0002){ref-type="fig"}).
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The present study was conducted on 75 female albino rats, *Rattus norvegicus,* selected from an inbred colony. The animals were about two weeks in age and 100±20 g in weight. They were kept under appropriate temperature and light conditions, provided with standard rat pellet feed and water *ad libitum.* After one week of acclimatization to laboratory conditions, the rats were divided into three sets of equal number, *i.e.* 25 rats each. The experimental compounds cypermethrin and beta-cyfluthrin (technical grades of approximately 95% purity) were orally administered to the rats in acute (1/10^th^ of LD~50~ for 1 d) and sub-acute(1/10^th^ of LD~50~ for 7, 14, 21 and 28 ds) doses. All these three sets, one corresponding to control and the other two, *i.e.* cypermethrin and beta-cyfluthrin, were subdivided into five subsets each comprising five rats. LD~50~ for cypermethrin and beta-cyfluthrin (Finney, 1971) were 416.98 and 354.8 mg/kg b.wt., respectively (Bhushan *et al*., [@cit0002]; [@cit0003]; Bhushan & Saxena, [@cit0004]). The rats were then sacrificed at predetermined time intervals. Liver tissue was excised, washed in physiological saline, cut into small pieces, fixed in carnoys fixative (Gatenby & Beams, [@cit0007]) for 4 hours, dehydrated, embedded, sectioned (5 μ sections) and finally stained with hematoxylin and eosin (Humason, [@cit0008]). These sections were then observed at 400× and 1 000× and appropriate locations were photographed. Maximum incidence of hypertrophy and giant cell formation was found in albino rat liver intoxicated with sub-acute dose for 14 days. The beta-cyfluthrin intoxication was more expressive than that of cypermethrin ([Figures 3](#f0003){ref-type="fig"}--[5](#f0005){ref-type="fig"}).
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The liver size of an organism is tightly regulated, yet stress conditions can increase its size markedly. The consequences of increasing liver size are primarily increase in cell division (hyperplasia) or increase in cell volume (hypertrophy). Giant cell formation as observed in the present study may be a consequence of hypertrophy, which may be a consequence of polyploidy condition. Polyploidy in turn is associated with altered DNA function. However, it is now broadly accepted that type II pyrethroids, including both our experimental compounds, are well capable of causing chromosomal as well as DNA damage and altering cell cycles, which may lead to consequences of tumor promotion (Singh & Saxena, [@cit0014]; Bhushan *et al*., [@cit0002]; Madkour [@cit0009]). It is though noteworthy to mention cancer promotion by these experimental compounds. The previous results of excess DNA synthesis and now the presence of giant cell formation in subpopulations of hepatic lobule point towards the same aspects. Tumor promotion, is a very complex process having various mysterious and multistep pathways. But initially carcinogenesis induces nuclear enlargement which is generally associated with increase in DNA content. Increase in DNA content and altered cell cycle can also be justified by the fact in our study that we got hepatic ALP values lower in treated rats than in controls (Bhushan *et al*., [@cit0003]). This fact concerns also altered DNA synthesis as ALP is an important enzyme catalyzing cleavage of phosphate groups, an integral part of DNA. This suggest formation of ploidy conditions in these hepatocytes, which further can get transformed into malignant.

Further, giant cell formation is more pronounced in case of beta-cyfluthrin than cypermethrin, probably due to structural differences in their chemistry. Beta-cyflthrin is a more recent pyrethroid product than cypermthrin and has been designed by modifying basic cypermethrin structure at the level of addition of fluorine group to position 4 of phenyl ring in beta-cyfluthrin, which seems to be responsible for its enhanced toxicity as C-F bond is one of the strongest bond and difficult to break (Bhushan *et al*., [@cit0003]; Bhushan & Saxena, [@cit0004]).
